Reaction of LexA repressor with diisopropyl fluorophosphate. A test of the serine protease model.
The LexA repressor of Escherichia coli modulates the expression of the SOS regulon. In the presence of DNA damaging agents in vivo, the 202-amino acid LexA repressor is inactivated by specific RecA-mediated cleavage of the Ala-84/Gly-85 peptide bond. In vitro. LexA cleavage requires activated RecA at neutral pH, and proceeds spontaneously at high pH in an intramolecular reaction termed autodigestion. A model has been proposed for the mechanism of autodigestion in which serine 119 serves as the reactive nucleophile that attacks the Ala-84/Gly-85 peptide bond in a manner analogous to a serine protease, while uncharged lysine 156 activates the serine 119 hydroxyl group. In this work, we have tested this model by examining the effect of the serine protease inhibitor diisopropyl fluorophosphate (DFP) on autodigestion. We found that DFP inhibited autodigestion and that serine 119 was the only serine residue to react with DFP. We also examined [3H]DFP incorporation by a number of cleavage-impaired LexA mutant proteins and found that mutations in the proposed active site, but not in the cleavage site, significantly reduced the rate of [3H]DFP incorporation. Finally, we showed that the purified carboxyl-terminal domain, which contains the proposed catalytic residues, incorporated [3H]DFP at a rate indistinguishable from the intact protein. These data further support our current model for the mechanism of autodigestion and the organization of LexA.